The Hill reaction is a restricted case of photosynthesis in which C02 is replaced by artificial electron acceptors, such as Fe 3+ , Fe(CN)e 3~, quinone, and a variety of reducible dyesRecently 2 ' 3 , it has been shown that glyoxylanilide 2-oximes (I) inhibit this reaction. On the other hand, almost all aliphatic amines are known to act as uncoupling agents 4 ' 5 , i. e. interfer with the generation of high energy phosphate bonds from inorganic phosphates. It appeared, therefore, of interest to establish wether glyoxylanilide 2-oximes, having an aminomethyl rest (cf. II), would display -in the meantimeboth inhibitory and uncoupling effects. Literature survey revealed that such information is still lacking.
RHT

VNH-C-CH=N-OH
Ia, R=H b, R= CH3 c, R=OCH3
I
The glyoxylanilide 2-oximes (Ia -c) were allowed to condense with formaldehyde and a secondary amine in dioxane under the M a n n i c h reaction conditions 6 . The amines used were dimethylamine, diethylamine, piperidine, and morpholine. In each case only one product was isolated, and the M a n n i c h bases formed were colourless crystalline substances. The same products were equally formed when the reaction was carried using two mole-equivalents of both the secondary base and formaldelyde/mole of the glyoxylanilide 2-oxime. Compounds II a -1 gave the correct analytical
values. They respond positively to the ferric chloride colour reaction and are soluble in cold 10% NaOH solution.
Evidences for the assigned structures II a -1 were obtained with 3-(dimethylamino)pyruvanilide 2-oxime (IIa), taken as example. This compound is stable towards the action of hydrochloric acid, and regenerates the starting material, namely, glyoxylanilide 2-oxime (I a), upon heating with 10% NaOH solution. Catalytic hydrogenation of the Mannich base II a, over Raney Ni and/or Pt20 catalysts, resulted in its recovery practically unchanged, thus, adding further support to the proposed structure (II) 7 . Compound II a readily undergoes the amine exchange reaction 8 . Thus, 1-piperidine-pyruvanilide a-oxime (II c) and 4-morpholinepyruvanilide a-oxime (II d) were formed respectively when piperidine or morpholine were heated with 3-(dimethylamino)pyruvanilide 2-oxime (II a). Accordingly, the same structure can be assigned for all the Mannich bases.
Additional evidences for the assigned structure II were also gained from the IR and NMR spectral data. The IR spectrum of II a, in KBr, shows a definite absorption band at 3320 cm -1 due to the II NH group. Bands at 1675 cm -1 (NH-C-),
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1620cm-1 ( -C = N -), 1600cm-1 (-C = C-), and 920 cm -1 (N -0 -) are also recorded in the spectrum 9-12 . The NMR spectrum of 1-piperidinepyruvanilide a-oxime (He), in CDC13, shows the following assignments: (a) r = 0.3 and r = 1.05 (2 protons of NH and OH groups, broad absorptions). (b) r = 2.95 -2.30 (5 aromatic protons, complex pattern), (c) t = 6.17 (2 protons of CH2 group, singlet), (d) r = 7.6 -7.27 and r = 8.6 -8.12 (10 protons of the piperidino-residue, 2 complex patterns).
Biological Assay
The biological assay of the prepared compounds was carried out in the Laboratory of Prof. NORMAN GOOD of Michigan State University, U.S.A., to whom the authors are indebted. The procedure involved the measurement of the extent of reduction of a solution of 4X10 _4 M K3Fe(CN)6 by illuminated Spinach chloroplasts. The chloroplasts were suspended in a medium buffered with 0.04 M tricine at pH 8.2. The medium also contained 0.1 M sucrose, 3X10 -3 M MgCl2 and 10 -3 M ADP. In one series of experiments 5xlO -4 M o-phosphate was added. In this case the electron transport (E.T.) was associated with adenosine triphosphate (ATP) synthesis and is termed "phosphorylating E.T.". In another series of experiments the o-phosphate was omitted and therefore no ATP could be formed. This is referred to as "non-phosphorylating E.T.". The results were expressed in terms of micromoles ferricyanide reduced per mg chlorophyll per hour. The concentration of the M a n n i c h base used was in all cases 5 X 10 -4 M. This is about 10,000 times the amount of diuron (DCMU) required to give 50% inhibition of the electron transport. In Table 1 the values thus obtained are given for the various tested compounds.
From the results presented in Table 1 it appears that all tested compounds possess an inhibitory character to electron transport. This is not surprising in view of the fact that all compounds are anilide derivatives. Moreover, with the exception of II h, all Mann ich bases uncouple in an aminelike manner. A decrease in the rate of both E.T. reactions signifies a non-specific inhibition of electron transport processes. This is the case with compounds I a -c and II h. On the other hand, compounds which decrease the difference between the rates of phosphorylating and the non-phosphorylating E.T., are to be considered as an uncoupling agents 4 ' 5 . This is the behaviour manifisted by compounds II a, c, e, g, i and k. From their increased activities, compounds I b and II g appear to be relatively lipid soluble when compared with the other substances. On the same basis, II h, is very low in lipid solubility. It is evident that the uncoupling effect is greater the higher the lipid solubility since inhibition is due to the accumulation of the inhibitor in the chloroplasts.
Experimental
All melting points are uncorrected. The IR spectra were recorded with a Carl Zeiss Infrared Spectrophotometer Model "UR 10" in KBr. NMR spectra were performed on a Varian A-60 Spectrometer in CDC13 using TMS as internal reference. The starting materials glyoxylanilide 2-oxime, p-glyoxylotoluidide 2-oxime and p-glyoxylanisidide 2-oxime were prepared according to established procedure 13 .
Mannich Reaction on Glyoxylanilide 2-Oximes (Ia -c)
General Procedure
An aqueous solution of 40% formaldehyde (0,011 mole) was added dropwise to a mixture of the oxime (0.01 mole) and the secondary amine (0.011 mole) contained in 40 ml of dioxane. The temperature was kept below 10° and the solution was effectively stirred. The reaction mixture was then refluxed for 7 hrs and left overnight at room temperature. After removing the volatile materials under reduced pressure, the residue was treated with dilute HCl to dissolve the Mannich base formed. The reaction mixture was filtered and the cold filtrate was made alkaline with ammonium hydroxide. The solid product, thus obtained, was washed with water, and crystallized from the appropriate solvent. Repetition of the above experiment using two moleequivalents of both the secondary base and formaldehyde did not affect the nature of the products.
Yields, physical and analytical data are given in Table 2 .
Action of Hydrochloric Acid on 3-(Dimethylamino) -pyruvanilide 2-Oxime (11 a)
A solution of II a (1.1 g, 0.005 mole) in hydrochloric acid (10 ml, 10%) was refluxed for one hr. The reaction mixture was cooled and made alkaline with ammonium hydroxide, then extracted with chloroform. The chloroform extract was washed with water and dried over anhydrous sodium sulphate. After removing the solvent under reduced pressure, the residue was crystallized from ethanol -water (2 : 1) to give unchanged 3-(dimethylamino)-pyruvanilide 2-oxime (Ha) (m.p. and mixed m.p.).
Action of Sodium Hydroxide on 3-( Dimethylamino )-pyruvanilide 2-Oxime (II a)
Compound IIa (1.1 g) was heated on steam bath for 2 hrs with sodium hydroxide (10 ml, 10%). The solution was then acidified with 10% hydrochloric acid, and the solid that precipitated was collected and crystallized from water to give glyoxylanilide 2-oxime (I a) (0.7 g) (m.p. and mixed m. p.).
